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REFRIGERATION SYSTEM CONFIGURATION 
FOR AIR DEFROST AND METHOD 

TECHNICAL FIELD 

[0001] The present invention generally relates to a 

refrigeration system for foodstuff refrigerators and, more 
particularly, to a refrigeration system configuration for 
evaporator defrost by convection, and a method pertaining to 
the refrigeration system configuration. 

BACKGROUND ART 

[0002] Frost forming on evaporators reduces the 

efficiency of the heat exchange between the evaporators and 
the air blown thereon. Refrigerators of all types must be 
kept at controlled temperatures to preserve the foodstuff in 
suitable conditions. Moreover, national regulations require 
that the refrigerators operate at predetermined conditions. 
Accordingly, it is known to provide various types of defrost 
systems/configurations for commercially used evaporators. 
The defrost systems therefore help to keep the evaporators 
in optimal operative conditions. 

[0003] One type of defrost system involves the convective 

defrosting of the evaporators. In convective defrosting, 
hot air is blown onto the evaporator to melt the frost 
during a defrost period. The supply of refrigerant is 
stopped during the defrost period. In order to do so, a 
valve is provided upstream of the evaporator to cut the 
refrigerant supply . 

[0004] Defrost systems of refrigeration systems of 

supermarkets or large food outlets are often fully 
automated. The valves that are upstream of the evaporators 

(e.g., solenoid) are all wired to a central controller that 
synchronizes the defrost period of the evaporators with the 
actuation of a heating coil that will warm up the air blown 
onto the evaporator in defrost mode. 
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[0005] Refrigeration systems with convective defrost 

systems presently have independent control for each 
evaporator. This allows the evaporators to each be 

defrosted individually, for instance while other evaporators 
are in a normal refrigerating mode. Although they offer the 
optimal control of the evaporators, these refrigeration 
systems represent an expensive solution in many ways, 
including equipment costs (valves at each evaporator, 
wiring), installation and programming expenses. 

SUMMARY OF INVENTION 

[0006] Therefore, it is a feature of the present 

invention to provide a novel defrost configuration for 
convective defrost of evaporators of a refrigeration system. 
[0007] It is a further feature of the present invention 

to provide a defrost configuration for convective defrost of 
evaporators of a refrigeration system, which substantially 
overcomes the disadvantages of the prior art . 

[0008] It is a further feature of the present invention 

to provide a method for stopping a supply of refrigerant a 
group of evaporators. 

[0009] According to a feature of the present invention, 

from a broad aspect, there is provided a refrigeration 
system of the type having a compression stage, a 
condensation stage., an expansion stage and an evaporation 
stage, comprising: a first evaporator group in the 
evaporation stage, the first evaporator group having at 
least two evaporators; and a first valve upstream of the at 
least two evaporators of the first evaporator group, the 
first valve being closeable to stop a supply of refrigerant 
to the at least two evaporators ,of the first evaporator 
group simultaneously for a subsequent air defrost of the at 
least two evaporators of the first evaporator group, 
[ooio] Further in accordance with the present invention, 

there is provided a method for stopping a supply of 
refrigerant to evaporators of a refrigeration system of the 
type having a compression stage, a condensation stage, an 
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expansion stage and an evaporation stage, for a subsequent 
air defrost of the evaporators, comprising the steps of: 
providing a valve upstream of at least two evaporators of 
the evaporation stage; and closing the valve so as to stop 
the supply of refrigerant to the at least two evaporators 
simultaneously. 

BRIEF DESCRIPTION OF DRAWINGS 

[ooii] A preferred embodiment of the present invention 

will now be described with reference to the accompanying 
drawings in which: 

[0012] Fig. 1 is a block diagram illustrating a 

refrigeration system having a defrost configuration 
constructed in accordance with a preferred embodiment of the 
present invent ion ; 

[0013] Fig. 2 is a block diagram of the defrost 

configuration between a condensation stage and an 
evaporation stage; and 

[0014] Fig. 3 is a block diagram of an alternative 

embodiment of the defrost configuration between the 
condensation stage and the evaporation stage. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0015] Referring to the drawings and, more particularly 

to Fig. 1, a refrigeration system 10 consists of, 
sequentially, a compression stage 12, a condensation stage 
14, an expansion stage 16 and an evaporation stage 18. The 
present invention is concerned with the defrost 
configuration between the condensation stage 14 and the 
evaporation stage .18. The stages 12, 14, 16 and 18 are 
interconnected for fluid connection therebetween, such that 
a refrigerant can be circulated therebetween. 

[0016] In the condensation stage 14, high pressure gas 

refrigerant releases heat, and changes phase at least 
partially to liquid. In the expansion stage 16, high 
pressure liquid refrigerant is expanded to substantially 
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decrease in pressure, to reach thereafter the evaporation 
stage 18 in a liquid state. In the evaporation stage 18, 
low-pressure refrigerant is circulated into evaporators to 
absorb heat from a fluid that comes into contact with the 
evaporators. The present invention relates to the 

interrelation between the condensation stage 14, the 
expansion stage 16 and the evaporation stage 18, as 
regrouped in circuit portion 2 0 in Fig. 1 

[0017] Referring concurrently to Figs. 1 and 2, the 

circuit portion 2 0 is shown having a condenser 24 at the 
condensation stage 14. A refrigerant line 25 diverges from 
the condenser 24 to the expansion stage 16, into lines 25A 
to 25D. The circuit portion 20 has expansion valves 26A to 
26D at the expansion stage 16, and each of the expansion 
valves is supplied by a respective one of the lines 25A to 
25D. Each of the expansion valves 2 6A to 26D is associated 
with a respective evaporator 28A to 28D by refrigerant line 
2 7A to 2 7D. The evaporators 2 8A to 2 8D are represented by 
the evaporation stage 18 in Fig. 1. 

[0018] Referring to Fig. 2, valve 3 0AB is positioned 

between the condenser 24 and the expansion valves 2 6A and 
26B and, more precisely, between the refrigerant line 25 and 
the lines 25A and 25B. Similarly, valve 30CD is positioned 
between the condenser 24 and the expansion valves 2 6C and 
26D and, more precisely, between the refrigerant line 25 and 
the lines 25C and 25D. Accordingly, the supply of 

refrigerant from the condenser 24 to the evaporators 28A and 
28B can be stopped by the actuation of a single valve, 
namely the valve 30AB. Similarly, the supply of, refrigerant 
from the condenser 24 to the evaporators 2 8C and 2 8D can be 
stopped by the actuation of the valve 3 0CD. 

[0019] A controller 32 opens/closes the valves 30AB and 

30CD to initiate the air defrost of the evaporators 28A to 
28D. The controller 32 is also wired to blowers and heating 
coils (not shown) associated with each of the evaporators 
28A to 28D, so as to synchronize the convective defrost of 



- 5 - 

the evaporators 2 8A to 2 8D with the closing of the 
respective valves 3 0AB and 3 0CD. 

[0020] Hence, the defrost operates by zones. Zone AB 

regroups evaporators 2 8A and 2 8B, whereas zone CD regroups 
evaporators 2 8C and 2 8D. Advantageously, one of the zones 
AB or CD is supplied with refrigerant . in the normal 
refrigeration cycle, while the other zone undergoes defrost. 
The circuit portion 2 0 of Fig. 2 only has two zones for the 
simplicity of the present description. It is however 
contemplated to provide circuit portions having more than 
two zones . 

[0021] Referring concurrently to Figs. 1 and 3, an 

alternative embodiment is generally shown as circuit portion 
20' . Similarly to the circuit portion 20 of the 

refrigeration system 10 of Fig. 1, the circuit portion 20' 
includes a condensation stage 14 , an expansion stage 16 and 
an evaporation stage 18. The circuit portion 20' has the 
condenser 24 at the condensation stage 14. The refrigerant 
line 25 diverges into the lines 25A to 2 5D to reach the 
respective expansion valves 2 6A to 2 6D. The expansion 
valves 26A to 26D are each respectively associated with one 
of the evaporators 28A to 28D by respective lines 27A to 
2 7D. The evaporators 2 8A to 2 8D are represented by the 
evaporation stage 18 in Fig. 1. 

[0022] Referring to Fig. 3, the valve 30AB is positioned 

between the condenser 24 and the expansion valves 2 6A and 
2 6B, so as to control the supply of refrigerant in the lines 
25A and 25B. Similarly, the valve 30CD is positioned 
between the condenser 24 and the expansion valves 2 6C and 
2 6D, so as to control the supply of refrigerant in the lines 

2 5C and 2 5D. Accordingly, the supply of refrigerant to the 
evaporators 28A and 2 8B can be stopped by closing the valve 

3 0AB, for the convective defrost of the evaporators 2 8A and 
28B. Similarly, the supply of refrigerant to the 
evaporators 2 8C and 2 8D can be stopped by closing the valve 
3 0CD, for the convective defrost of the evaporators 2 8C and 
28D. Similarly to the circuit portion 20 of Fig. 2, the 
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circuit portion 20' has a controller 32 that controls the 
opening/closing of the valves 3 0AB and 3 0CD to initiate the 
air defrost of the evaporators 28A to 28D. The controller 
32 is also wired to the blowers and heating coils (not 
shown) of the evaporators 2 8A to 2 8D, to synchronize the 
convective defrost of the evaporators 28A to 28D. 
[0023] As seen in Fig. 3, the evaporator 2 8A and the 

evaporator 2 8C are part of a same refrigerated enclosure 
40AC. Similarly, the evaporator 2 8B and the evaporator 28D 
are part of a refrigerated enclosure 40BD. Therefore, the 
closing of a single valve (e.g., the valve 30AB) will have 
two refrigerated enclosure (e.g., the refrigerated 
enclosures 40AC and 4 0BD) partially undergo convective 
defrost. As an example, the refrigerated enclosure 40AC can 
be kept at refrigerating temperatures by the evaporator 2 8C, 
while the other evaporator 2 8A is being defrosted. 
Thereafter, the defrost of evaporator 2 8C may be performed 
while the evaporator 28A operates in refrigeration. 
[0024] Moreover, the evaporators regrouped in a zone 

(e.g., the evaporators 2 8A and 2 8B in the zone AB and the 
evaporators 28C and 28D in the zone CD) operate 
simultaneously in defrost and in refrigeration by the 
actuation of the valves 30AB or 30CD, thereby simplifying 
the control of the convective defrost of the circuit 
portion 20 ' . 

[0025] Preferably, the defrost control valves (e.g., 30AB 

and 3 0CD in Figs. 1 and 2) are provided in a refrigeration 
pack including the compressors of the compression stage 12 
(Fig. 1), as well as various pumps, pipes (e.g., suction 
header), tanks and other valves. Accordingly, the wiring 
between the controller 32 and the defrost control valves, is 
relatively short, as opposed to systems of the prior art in 
which wiring had to extend up to the evaporators to reach 
the individual control valves. Moreover, as there are fewer 
defrost control valves in. accordance with the present 
invention as they are regrouped by zone and by portions of 
refrigerated enclosures, less wires are required. 
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[0026] It is within the ambit of the present invention to 

cover any obvious modifications of the embodiments described 

herein, provided such modifications fall within the scope of 

c 

the appended claims. 



